Increased P-glycoprotein expression and decreased phenobarbital distribution in the brain of pentylenetetrazole-kindled rats.
The purposes of this study were to investigate whether P-glycoprotein (P-GP) is overexpressed in the brain of pentylenetetrazole (PTZ)-kindled rats, and to investigate the effects of P-GP up-regulation on the distribution of phenobarbital (PB) in brain and its antiepileptic effects. Kindled rats were developed using a subconvulsive dose of PTZ (30 mg/kg, once every 2 days, i.p.) for 24 days. P-GP expression and function were measured by Western blot analysis and rhodamine 123 (Rho 123) distribution in brain. Kindled rats received 10 mg/kg of PB alone or co-administration of cyclosporine A (CsA, 5 mg/kg). At 60 min after administration of PB, concentrations of PB in brain and plasma were measured and the tissue-to-plasma concentration ratios of PB were calculated. Anticonvulsive effects of PB (13.2 mg/kg) alone or co-administration of CsA on the kindled rats were observed. The results showed that kindling resulted in 1.7-fold increase of P-GP level in brain, accompanied by significant decrease of tissue-to-plasma concentration ratios of Rho 123 and PB in hippocampus and cortex without affecting their concentrations in plasma. Co-administration of CsA reversed the decrease of PB concentration in brain without affecting PB level in plasma and significantly potentiated the anticonvulsive effects of PB. The present study demonstrated that chronic PTZ-kindling might increase P-GP expression and function in brain of rat, resulting in decrease of Rho 123 and PB levels in brain tissues. Co-administration of CsA increased PB levels in brain and enhanced anticonvulsive effects of PB by inhibiting P-GP function.